Therefore, greedy routing decision only requires the location information of the current node and its neighbours as well as the destination point. A comprehensive survey of greedy routings in the context of Ad Hoc Networks has been provided in [2] where they have also been compared with the other types of position-based routings.
The main shortcoming of greedy routing algorithm is the probability of getting stuck at a local optimum rather than a global one. The graph G = (V, E) is considered to support greedy routing iff greedy routing on G delivers each and every packet to the closest member of V to the packet's destination. It should be noted that if the destination of a packet exists in V, greedy routing must deliver the packet to the exact destination. According to this definition, greedy routing can also be used for multicasting to the closest neighbourhood of a desired point. This is considered as the main issue in geocasting problems as well as a common operation in many internet applications, including server selection, node clustering and peer-to-peer overlay networks [3] .
Delaunay graph has been proved to provide a promising substrate for greedy routing: Dobkin et al. [4] showed that shortest path in Delaunay Triangulations is within a constant time of the shortest path in the complete graph. Bose et al. [1] and Lee et al. [3] proved that Delaunay Triangulation supports greedy routing. This article addresses the problem of greedy routing support over a graph. Here, we prove that in fact, containing Delaunay Triangulation (without degenerate edges) is a necessity and sufficient condition for supporting greedy routing. Let us first presents some notifications and definitions that will be used in the course of this work. 
Definitions

4-Delaunay Graph: Having a set of points V in the plane, we construct a Graph G= (V, E) on this set in a way that E is the set of all non-degenerate edges of DT(V). We call this graph, Delaunay graph of the set of points.
Remark 1: For each v i ∈ V, we have N(v i ) ⊂ V and thus, VC(v i ) ⊂ VR G (v i ).
Greedy routing supporting graphs:
Theorem 1: Graph G= (V, E) on the nodes V in the Euclidian plane supports greedy routing iff for every node v i ∈ V, VR G (v i ) = VC(v i ).
Proof. For the sufficiency condition, suppose that the graph G=(V, E) satisfies the condition VR G (v i ) = VC(v i ) for each node v i ∈ V. We can then prove that G supports greedy routing by contradiction: Assuming that G does not support greedy routing, there exists a point v i ∈ V where a packet might get stuck and cannot be forwarded any further while v i is not the nearest point in V to the packet destination. Since v i is not the nearest point in V to the packet destination, packet destination is located outside of the VC(v i ) and as VR G (v i ) = VC(v i ), the destination point is also located out of VR G (v i ). Therefore, there should be a point v j ∈ N(v i ) that is closer to the packet destination than v i to which the packet will be forwarded. This is in contradiction with the assumption of the packet getting stuck in v i .
For the necessity condition, it is assumed that G supports greedy routing. We will then prove that VR G (v i ) = VC(v i ) for every v i ∈ V. It should be noted that according to Therefore, v k is on the circle centred at p and passing v i (Fig. 3) 
Conclusion:
In this article, we have investigated the properties of greedy supporting graphs and proven that containing Delaunay graph as sub-graph (containing all non-degenerate edges of DT as sub-set of edges) is a necessity and sufficient condition for supporting greedy routing. 
